Objective: To present a clinical classification of the lip-cheek groove.
M
UCH HAS BEEN PUBlished on the lip-cheek fold with respect to anatomy and treatment options. However, we believe that the term lip-cheek fold or melolabial fold is somewhat of a misnomer, as the word fold does not correctly define the abnormality in the aging face. According to Webster's Dictionary, 1986 edition, a fold is a "doubling of something upon itself." A groove, on the other hand, is a "furrow or long hollow" that has sidewalls. A more accurate use of terms is not only a matter of semantics, it also provides an avenue for correct preoperative assessment of the constituent parts of the lipcheek groove so that appropriate treatment can subsequently be provided. We will therefore use the term groove.
The anatomy of the lip-cheek groove has been well described in the recent literature. At the level of the crease, per se, the skin closely adheres to the muscle layer. 1, 2 Medial to the crease, in the upper lip, a dense fascial layer is found close to orbicularis oris, with a minimum of subdermal fat layer.
1,2 Therefore, because the skin of the upper lip is very adherent to the underlining structure, it is resistant to sagging due to the aging process. Lateral to the lip-cheek groove, the lateral cheek mound has an abundance of fat in the subdermal layer. 1, 2 The lateral wall of the lipcheek groove is very mobile, resulting in more progressive sagging changes with aging. Therefore, with aging, the lateral wall of the groove is gradually displaced inferiorly and medially.
CLASSIFICATION SYSTEM
There are 5 main components involved in the classification of the lip-cheek groove:
(1) type of groove (U or V); (2) depth of valley (mild, moderate, or severe); (3) width (mild, moderate, or severe); (4) double groove; and (5) skin crease (mild, moderate, or severe). Each patient's lip-cheek groove has a unique composition, and an analysis of each of these 5 components will allow a better preoperative assessment to accurately define which areas require correction. Also, if each of the components is managed appropriately, the results will be excellent. When the lip-cheek or melolabial groove is assessed, it should be viewed separately from the skin crease, which is located at the bottom of the groove and is an intradermal problem. The type, width, and depth of the groove should be assessed with the patient in repose and while smiling (Figure 1) .
The shape at the bottom of the groove can be characterized as either a U or a V if it is viewed in the plane perpendicular to the lip-cheek groove (Figure 2) . Because of its wide base, a U-shaped groove looks like the letter U on cross-sectional analysis perpendicular to the lip-cheek groove. A groove that looks like a V on assessment perpendicular to the plane of the groove has a narrow base. In the more common V-shaped groove, the intradermal crease occurs earlier in life, especially in women who have thinner skin.
The lip-cheek groove can further be conceptualized as a "valley" with a "hill" laterally, representing the cheek mound. The depth of the groove, or valley, is (2) the lateral sidewall, and (3) the intradermal crease. Depending on the patient's anatomy, 1 technique or a combination of techniques may be required to manage each of the components for adequate rejuvenation. On physical examination, the height of the hill or lateral sidewall should be evaluated by lifting the lateral wall laterally and upward. If there is a minimal lateral sidewall and no improvement of the lip-cheek groove when the lateral sidewall is physically lifted, then the groove itself requires correction. If there is marked improvement when the lateral sidewall is lifted superolaterally on physical examination, however, then the lateral sidewall will require treatment. If there is some improvement when the lateral sidewall is shifted superolaterally, but a relatively wide U-shaped groove is still present, then the groove, in addition to the lateral sidewall, requires treatment. If a crease still persists after the groove, or valley, and the lateral sidewall are addressed, then the skin requires attention. A deficiency in the soft tissue or bony anatomy of the midface may require augmentation. The decision as to choice of technique will be made by the patient and the surgeon.
If filling of the groove is selected, then either temporary or permanent treatment options are available. Temporary treatment includes temporary absorbable injectable fillers. The permanent treatment alternative is to use a permanent filler (such as Artecoll or Dermalive) or an expanded polytetrafluoroethylene (ePTFE) implant. (Permanent injectable fillers are not yet available in the United States.) Fillers make the groove less deep.
To achieve an optimal result by filling the groove as a sole modality of treatment, there must be minimal lateral wall involvement. If the groove is wide, we recommend the use of a commercially available ePTFE implant (Advanta; Atrium Medical Corp, Hudson, NH) ( Figure 6 ) that we have found to be soft and reliable. Our technique is a slightly modified version of the technique of Lassus. 3 The procedure can be performed with the patient under local anesthesia, with or without sedation. The lip-cheek groove is marked medial to the lip-cheek crease as there is a tendency for the implant to lateralize. A 3-to 5-mm-diameter oval ribbon of ePTFE measuring the length of the lipcheek groove is fashioned. A stab incision is made at the lateral nasal skin vestibule anterior to the inferior turbinates. Scissors are inserted subdermally down the medial aspect of the lip-cheek groove close to the inside of the midline of the groove, creating a tunnel. A long, straight 7.6-cm Keith needle is secured to the distal end of the ribbon, with a gap of 3 cm between the end of the needle and the ePTFE implant. The needle is passed down the tunnel and out through the skin, allowing the ePTFE to enter the tunnel and fill the groove. Once the implant is in place and at least 1 cm below the incision, the suture can be removed. The incision is then closed with a 4-0 chromic suture.
A narrow, or V-shaped, lip-cheek groove is a condition that cannot be adequately dealt with using an implant, because the implant is difficult to place exactly under the groove. This type of groove is best managed with an injectable filler. Depending on the groove, the filler have a permanent filler (eg, Artecoll or Dermalive) injected. However, 4 to 6 syringes of permanent filler may be required over several months so that the permanent filler is placed exactly at the bottom of the groove and not in the lateral wall of the groove. The last alternative for the management of the narrow, or V-shaped, groove is to excise the groove and the lateral sidewall, suturing the medial and lateral components together. With this technique, the incision must be lateral to the groove so that the inward curve of the groove is removed.
If the lateral cheek mound fullness is moderate to severe, the cheek mound should be elevated superolaterally. Many techniques have been described to accomplish this, including Gore-Tex insertion, 3 subperiosteal midfacelift, 4, 5 deep plane lift, 6 extended superficial musculoaponeurotic system (SMAS) face-lift, 7 malar fat pad elevation, 8 direct excision with liposuction of the lateral cheek mound, 9,10 midface sling, 11 and, most recently, the thread lift. The malar fat pad elevation as described by Keller et al 8 is the most substantial way of moving the lateral wall upward and backward, making the lip-cheek groove less deep (Figure 7) . The newest technique involves the use of threads, which are 2-0 polypropylene sutures with unilateral cogs at 1 end. Each thread has a long 17.8-cm straight needle at 1 end, with the cogs or barbs pointing away from that end; there is a curved needle at the other end. Two to 4 threads are passed subcutaneously down to the lateral wall of the lip-cheek groove through a 1-cm incision in the hairline just superior to the attachment of the helical rim. Usually the 2 sutures are sewn together and fixed to the deep temporal fascia, and the threads are pulled inferiorly to bury the knot. The skin is then contoured or massaged superiorly and posteriorly, making the lateral wall of the groove less deep. The use of these "contour threads" has been available in Canada for 1 year and in the United States since the late summer of 2005. However, early results suggest that they are lasting (Figure 8) .
Finally, the intradermal crease at the depth of the groove requires skin treatment. Temporary fillers that can be injected into the dermis (such as Restylane) are ideal for patients who wish no downtime. Laser resurfacing is a more permanent treatment option to manage the skin crease; however, it carries the risk of pigmentation changes and cannot be used in every patient.
